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Design, development, and manufacture of
artillery carriages, recoil mechanisms, and
other ordnance items

Rock Island Arsenal is one of only two “old-
line,"” nineteenth-century arsenals still in
operation for munitions production. Established
in 1862 as a military storage and repair depot,
the arsenal was designated an ordnance
manufacturing facility two years later. For the
next thirty years, it produced very little
ordnance, concentrating instead on completing
its own construction program. In 1895, the
arsenal began the manufacture of artillery
carriages, which has remained its chief area of
specialization to the present time. Since the
Korean War, the arsenal has also become a
production center for a variety of high-
priority, small-lot ordnance items that private
industry cannot economically manufacture,
Because of its cohesive architectural styling
and tremendous contribution to American ordnance
development and manufacture, Rock Island Arsenal
was designated a National Register Historic
District in 1969.

Jeffrey A. Hess, February 1985
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SITE SELECTION AND FORMER LAND USE

About halfway between St. Paul and St. Louis, the Mississippi River alters itsg
customary north-south course and flows westward past the "Quad Cities" of
Moline and Rock Island, lllinois, and Bettendorf and Davenport, lowa. At this
point, the river divides into two main channels around a footprint of land
known as Rock Island. Containing almost 900 acres above the high-water mark,
the island measures about two-and-three—quarters miles in length from east-to-
west, and varies in width from one-quarter to three-quarters of a mile.

Although the United States acquired title to Rock Island in 1804 through a
treaty with the Sauk and Fox Indians, the govermment did not formally take
possession of the property until the spring of 1816, when the Army constructed
a small outpost on the extreme northwest end of the island., Designated Fort
Armstrong in honor of former Secretary of War John Armstrong, the installation
was responsible for overseeing trade activities and treaty obligations with
the Sauk and Fox. According to the 1804 treaty, the Indians ceded about fifty
million acres of land in the present states of Illincois, Missouri, and
Wisconsin, with the understanding that they would be permitged to inhabit the
area until it was officially surveyed and sold to settlers. Although the
presence of Fort Armstrong should have discouraged unlawful white settlement
in the region, it in fact served as a beacon for squatters who, during the
late 1820s, invaded tribal territory in the viecinity of Rock Island. In 1832,
the Sauk, under the leadership of Chief Black Hawk, attempted to regain their
lands and were defeated in a six—month campaign known as the Black Hawk War.
During the conflict, Fort Armstrong served as the center of government mili-
tary operations and provided sanctuary for white settlers. At the conclusion
of hostilities, the Sauk, and all other Indian tribes ig Illinois, were relo-
cated to unsettled areas west of the Mississippi River.

After the removal of the Indian population, the Rock Island area was quickly
platted and settled: the City of Rock Island (originally called Stephenson)
was incorporated in 1835 and the City of Davenport in 1836, Since troops
were no longer needed to superintend Indian affairs, the War Department
decommissioned Fort Armstrong in 1836, but retained the entire island as a
government reserve. For the next twenty-five years, Rock Island was the
subject of considerable controversy between the War Departument, which refused
to relinquish ownership of the site, and the local citizenry, who were deter-
mined to exploit the island's natural resources. Despite government objec—
tions, private parties constructed a variety of structures on the island
during the 1840s and 1850s, including a dam to the Illincis shore, two water-
power sawmills, a sash and blind factory, several residences, and a railroad
bridge connecting the cities of Davenport and Rock Island.

Private encroachment on Rock Island was successful at least partly because the
government had no clear priorities for the site, Although the Army reoccupied
Fort Armstrong as a supply depot from 1840 to 1845, it was not until the mid-
1850s, when Congress was considering the sale of the island, that the War
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Department presented a long-range plan for the property.8 This plan, outlined
by Secretary of War Jefferson Davis in a letter to the United States Senate in
1854, called for the construction of a public ordnance works on Rock Island:

I have the honor to acknowledge the receipt of your letter. . . asking
the views of this Department as to the expediency of selling the military
reservation at Fort Armstrong, on Rock Island, Illinols as contemplated
by Senate bill No. 195. The water power available at that place, and the
communication by water and by railroads projected or in course of con-
struction, concur with other circumstances in rendering Rock Island one
of the most advantageous sites in the whole western country for an armory
or an arsenal of comstruction for the manufacture of wagons, clothing, or
other military supplies. . . . Any act that may pass to authorize the
sale of [the island) should, I think, leave to the [War] Department full
power to retain whatever of the reservation may be found useful and
proper for the contemplated works, for which it is hoped Bhat Congress
will at some future day make the necessary appropriation.

Ironically, Congress did not appropriate funds for Rock Island until after
Davis had become Presldent of the Confederate States of Amerlica and the Union
Army had experienced heavy losses at the hands of its former Secretary of War.
A particularly severe blow was the destruction of the government's small arms
works at Harpers Ferry in Virginia by Confederate forces in 1861. Favorably
impressed by Rock Island's waterpower potential and security from enemy
attack, the War Department recommended the site as a replacement for the
Harpers Ferry Armory, but sectional rivalries in Congress initially stymied
the selection of a new location for a large manufacturing arsenal. As a
compromise measure, Congress in July 1862 authorized the establishment of
three smaller storage and repair arsenals to be located "at Columbus, in the
State of Ohio, at Indianap?bis, in the State of Indiana, and on Rock Island,
in the State of Illinois.” In the spring of 1864, this act was supplemented
by additional legislation expanding RIA's role to include the manufacture of
ordnance. At the same time, Gongress instructed the War Department to settle
all private claims against the isla ? and to take full possession of the
property and 1ts waterpower rights, As the Civil War drew to a close, RIA
"finally possessed the potential tolﬁucceed the Harpers Ferry Armory as a
major manufacturing establishment.”

At the present time, RIA contains only one structure antedating the establish-
ment of the arsenal. This building, known as the Davenport House (see HABS
No. IL-158), was originally constructed in 1833 by George Davenport, who had
come to Rock Island in 1816 as sutler for Fort Armstrong. Resigning his post
with the Army in 1817, Davenport prospered as an Indian trader, served as a
colonel in the militia during the Black Hawk War, and helped found the neigh-
boring city in Iowa that still bears his name.l3 rgut of recognition to his
services to the Government," Davenport was permitted to build a residence on
the northwest shore of Rock Island and his title to the property was confirmed



ROCK ISLAND ARSENAL
HAER No. IL-20 (Page 4)

by a special act of Congress in 1844, a year before his death.l4 The earliest

known illustrations of the Davenport House, dated 1857, show a well—-
maintained, two-story, Greek Revival structure with a pedimented portico on
the north elevation, and wings on the east, west, and south elevations.

After the establishment of RIA, the govermment purchased the Davenport House
from Davenport's heirs and temporarily used it as an office and storehouse.

By the turn of the century, the building had fallen into disuse and ramshackle
decay. In 1906, under the auspices of the Rock Island County 0Old Settlers'
Association, the Davenport House was repaired and remodeled to its present
configuration, which approximates the centr?% two~story section of the
building depicted in the 1857 illustration. The building is currently
administered as a museum by the Colonel Davenport Historical Foundation.

INITIAL DEVELOPMENT, 1862-1897

In July 1863 the War Department instructed Major C. P. Kingsbury to relinquish
his position as inspector of ordnance at Fort Pitt Foundry in Pennsylvania and
assume command of RIA., Kingsbury's orders contained detailed information on
constructing the new arsenal:

The first building to be erected is the principal storehouse, the plan
and details of which are shown by the accompanying drawings (six sheets)
which are sent for your information end government. . . . Also en-—
close[d], for the same purpose, are copies of the report [concerning] the
location of the buildings. . . .The stone selected and preferred for the
buildings is the limestone from the quarries at LeClaire, Iowa, a speci-
men of which will be sent to you at Davenport. Drawings of the other
buildings for the arsenal, and1§ plan showing their relative positions,
will be sent to you hereafter.

When Kingsbury arrived at RIA in August, he found the island bustling with con-
struction crews for an entirely different project. The previous month the War
Department had selected Rock Island as the site of a prison camp for captured
Confederate soldiers. Situated on the north-central shore of the island, the
camp was designed for more than 10,000 men who were housed in eighty~four
wooden barracks surrounded by a stockade. By the end of 1863, construction

was far enough along for the camp to accommodate 6,000 prisoners, After the
Civil War, all of the prison structures were eventually democlished. The sole
reminder of the camp's existence is a cemetery near the south-central shorg of
the island for the Confederate soldiers who died during their internment.

In contrast to the prison camp, construction work on the arsenal moved at a
much slower pace. Kingsbury's instructions called for the immediate erection
of a large storehouse with a clock tower on the extreme western end of the
island. Although Kingsbury broke ground for this structure on schedule in the
fall of 1863, the project was soon beset by difficulties with defaulting con-
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tractors and delays in the shipment of building materials. In June 1865,
"after two years of frustration, delays, and suspicions,” Kingsbury asked to
be relieved of his duties at RIA, and the building was finally completed in
1867, under the arsenal's next commandant, Brevet Brigadier General Thomas
Jefferson Rodman. Although the storehouse, commonly referred to as the Clock
Tower Building, is still standing, it is no longer within the arsenal's
boundaries. In 194), the structure, along with seven acres of land, was
placed under the jurisdiction of the Rock Island Di?grict Corps of Engineers,
which currently uses the site for its headquarters.

At the time of Kingsbury's departure, RIA had been redesignated a manfac-
turing arsenal, but there were as yet no firm plans for transforming the
storage depot into a full-scale industrial complex. This task fell to General
Rodman, who was admirably suited for the undertaking. A graduate of West
Point, Rodman "was impressed early in his career with the need for new
concepts in the field of metals and gun-making.” During the 1840s and 1850s,
he developed a techniques for hollow casting cannon and for producing per-
forated propellant, which revolutionized the manufacture and use of artillery,
As commanding officer of Watertown Arsenal in Massachusetts during the Civil
War, Rodman also demonstrated considerable skill in architectuES, designing
and overseeing the construction of an industrial shop complex, According to
one contemporary observer, "No better evidence could be desired that the
Ordnance Department intended to construct a& great armory and arsenal at Rock
Island than the fact that an offiETr of such high standing as General Rodman.
. .Wwas selected for the command.”

Rodman arrived at RIA in August 1865 and spent six months preparing a construc-
tion proposal, which was approved by Washington the next spring. In a recent
study of RIA, historian Robert Bouilly outlines the basic features of Rodman's
plan:

Rodman designed a manufacturing complex of 10 large shops in the middle
of the island rather than at the western end as the previocus plans [for
the storage depot] had called for, The shop complex in the middle of the
island allowed for expansion of the shops and placed them within reach of
a dam designed to provide waterpower. These 10 shops and the dam became
the core of the arsenal, They still stand today. The shops face each
other in two rows [along a main east-west thoroughfare now known as
Rodman Avenuel. The northern five shops [Shop B, see HAER No. IL-204;
Shop D, see HAER No. IL-20B; Shop F, see HAER No. IL-20C; Shop H, see
1L-20D; Shop K, see HAER IL-20E] were designated for use as an armory
[i.e., a2 small arms manufacturing plant); the southern shops [Shop A, see
HAER No. IL-20F; Shop C, see HAER No, IL-20G; Shop E, see HAER No.
IL-20H; Shop G, see HAER No. IL-20I, Shop I, see HAER No. IL-20J} as an
arsenal [i.e, a general ordnance manufacturing complex]. The middle shop
in each row [Shop E, see HAER No. IL-20H; Shop F, see HAER No. IL-20C] is
one story and the rest are three stories tall, All have the same "U"
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shaped floor plan with 300-foot by 60-foot wings jutting back from a
210-foot by 60~foot base, . . . Each covers more than an acre, and all
are alike with their limestone facades of pillowed blocks. They are the
core of a national historic site and constitute one of the largest single
American construction projects in the last half of the 19th century. The
other buildings and structures from the original plan match the core
shops in design and grandeur. The limestone quarters for the commanding
officer [see HABS No, IL-1001lE] has more than 19,000 square feet of floor
space, which makes itzﬁecond in size only to the White House as a
government residence,

In his recommendations for RIA, Rodman tock careful note of the arsenal's
transporation requirements. He envisioned "an internal system of railways
[that] would comnect all parts of the establishment when any large quantity of
material will have to be transported, and this system of roads should connect
with the Chicago and Rock Island Road, which grosses the island [about three-
quarters of a mile east of its western end)}.” The existing rail facility
included two bridges, one on the north shore to Davenport, Iowa, and the other
on the south shore to Rock Island, Illinois; completed in 1856 and partially
rebuilt in 1865, tEg bridges were the country's first rail crossing of the
Mississippi River. Rodman argued that the system needed to be replaced:

The present location of this [railroad] upon the island is not a suitable
one. It cuts the island into two very inconvenient parts, admitting of
access from one part to the other only by passing under it on one side of
the island and over it on the other, where the wagon road now crosses,
and being too high to switch from conveniently at any point except at
this crossing. It is, therefore, proposed and recommended that this road
be removed to the [western] extremity of the island, whﬁge the grade is
high enough to admit of switching frem it at any point.

Concurring in Rodman's analysis, the War Department gained Congressional
approval for legislation in 1866 and 1867, which stipulated that the railroad
company would be granted a free right-of-way across the island on condition
that it bear the full expense of building a new bridge on the south shore and
assume half the cost of the superstructure for a new bridge on the north
shore. Ege new rail line was completed across the western end of the island
in 1872. The old bridges were demolished, and at present the only remnant
of the original system is a fragment of a stone pier (Facility 347) which was
moved from its original location to a neighboring site on the north i?ore
during the construction of Dams and Locks No. 15 in the early 1930s.

The 1872 bridge system lasted only about as long as its predecessor. Within
twenty years, it created a serious bottlenmeck in traffic "[due] to the fact
that it was a single track bridge in the middle of an important stretch of

main line railroad that had been double tracked."28 In 1895, Congress

appropriated funds to remodel the bridge over the north chennel with a new
double-deck superstructure that would accommodate rail traffic on the upper
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level and streetcar, highway, and pedestrian traffic on the lower level. Once
again the railroad company, which had been reorganized as the Chicago, Rock
Island, and Pacific Railway, agreed to share a portion of the expense. 29
Construction began in the fall of 1895 and was completed in December 1896.
The new Rock Island Bridge (Facility 320, see HAER No., 11-20P) was the “first
important bridge commission” of Chicago engineer Ralph Modjesksi, who
subsequent%& established a reputation as one of the country's foremost bridge
designers. Retaining, but widening, the original stone piers, Modjeski
designed the new pin—conmnected superstructure with five central, double-deck
Baltimore through trusses, two single-deck end spans 0f the Pratt truss
variety, and a camelback swing span surmounted by a control house The swing
span, which revolved on center by means of an electric-powered,
chain-and-sprocket system, was capable of a complete revolution in either
direction "for the purpose of avoiding or taking advantage of unequal wind
pressures on the ends of the draw[,] the situatiog,of the bridge [being] such
that these unequal wind pressures were frequent.”

The first building at RIA completed under Rodman's plan was a cylindrical,
limestone Reservoir (Building 53, see HAER No. 1L-20M) in 1869. Situated a
block north of Main Avenue (later renamed Rodman Avenue), the utilitarian
structure measured 80 feet in diameter and stood 25 feet above ground, Its
height was intended to "give head enough to carry water into [the] second 33
story of shops and all other buildings now contemplated to be built here.”

At the time of Rodman's death in June 1871, three more buildings were nearing
completion: Shop B (Building 60, see HAER No, IL-20A), Sheop C (Building 104,
see HAER No. 1L—-20G), and the Commanding O0fficer's Quarters (Building 301, see
HABS No. IL-1001E). 1 were constructed of limestone quarried near Joliet
and Lamont, Illinois. In their stonework and general design, these
structures served as architectural models for most other major facilities
constructed at RIA during the remainder of the nineteenth century. The Greek
Revival detailing of Shops B (Building 60, see HAER No. 1L-20A) and C
{(Building 104, see HAER Ne, IL-20C), accented by classical pilasters, archi-
traves, and pedimented gable ends, was mirrored by subsequent industrial and
administrative buildings. Similarly, the Italian villa style of the
Commanding Officer's Quarters (Building 301) was later reflected, although on
a less grandiose scale, by the ltalianate detailing of three Subalterns
Officers' Quarters (Building 2, see HABS No, Il-lgglF; Building 3, see HARS
No. IL-1001G; Building 4, see HABS No, IL-1001H).

After Rodman's death, the construction of R1A became the responsibility of
Colonel Daniel Webster Flager, who served as commandant from 1871 te 1886,
Flagler pushed the work forward as quickly as the government's appropriations
policy would allow. As Bouilly explains in his history of RIA:

Flagler vigorously constructed the buildings and promoted their use. He
did so in the face of peculiar labor and funding constraints. Congress
in those days stipulated that all appropriations had to be spent in the
fiscal year they were appropriated for. Money could not be carried over
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from year to year. This led to a curious construction cycle. Appropria-
tions would be approved by Congress some time in March or April for the
fiscal year beginning in July. There would be a massive hiring of stone-
cutters and laborers in midsummer and frantic activity on the buildings
until just before Christmas when virtually all the men would get laid off
until the next summer when the infusggn of money for the next fiscal year
would trigger a repeat of the cycle.

Following Rodman's master plan, Flagler built a Boiler House (Building 105,
see HAER No. IL-20K) for Shop ¢ in 1872, a Storehouse (which was destroyed by
fire in 1903 and rebuilt in brick as Building 13! in 1905; see HAER No.
IL-20BB) for Shop A in 1885, and seven manufacturing buildings on Rodman
Avenue: Shops A and D in 1876, Shop E in 1874, Shop F in 1878, Shop G in
1882, Shop H in 1886, and Shop I in 1883 (Buildings 102, 62, 106, 64, 108, 66,
110; see HAER Nos. IL-20F, IL-20B, IL-20H, IL-20C, IL-20I, IL-20D, IL-20J).
Around this core of manufacturing facilities, he added a Magazine (Building
280, see HAER No. IL-204) and Barracks (Building 90, see HABS No. IL-1001A) in
1873, a Post Building (Building 225, see HABS No. IL-1001B) combining fire
station, guard house, and storehouse in 1874, a small Guard House (Building
321, see HABS No. IL-1001D) in 1875, and a Lumber Shed (Building 138, see HAER
No. IL-20N) in 1886.

According to Rodman's plan, the north-central shore of the island was set
aside as a residential area, and it was here that Rodman had built the
Commanding Officer's Quarters (Building 301, see HABS No. IL-1001E), To the
east of thie imposing structure, Flagler in 1872-1874 constructed three
Subaltern Officers' Quarters (Buildings 2, 3, 4; see HABS Nos. IL-1001F,
IL-1001G, IL—-1001H), which, in ?81, he linked to the central manufacturing
area by means of a new roadway. Because the reoad crossed "low ground and
standing water,” it was named Lake Avenue and included a double-arched stone
bridge (Facility 57), ornamented with gargoyles. Flagler justified this
seeming extravagance by explaining that the arches "were constructed cheaply
of rough stone, , . and owing to their prominence in3§he arsenal grounds, some
care was taken to make them sightly and ornamental ."

After Flagler's departure, RIA was commanded in rapid succession by Colonel
Thomas G. Baylor (1886-1888), Colonel James M, Whitmore (1888-1891), and
Colonel Adelbert R. Buffington (1892-1897). During the tenure of these
officers, the last stone buildings exemplifying Rodman's Greek revival design
were completed: in 1889, a Headquarters (Building 360, see HABS No,
IL-1001C), and in 1833, Shop K (Building 68, see HAER No. IL-20E) and a
Storehouse for Shop K (Building 56, see HAER No. IL-20L).39 . completion of

Shop K, under construction for seven years, was particularly significant in
that it fulfilled the original plan for ten great Stone Shops on Rodman
Avenue.

When the construction of the industrial buildings at RIA first began, the War
Department announced that "it seems manifest that Congress intended that this.
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arsenal should be made the great arsenal of deposit and construction [i.e.,
manufacturing] for the Missigsippi Valley, and. . . it was planned with that
end in view.” Despite this declaration, RIA played only a minor role in
ordnance manufacturing during the nineteenth century., Most of the great Stone
Shops on Rodman Avenue stood empty, or were used for miscellaneous storage.
During the 1870s and 1880s, the few buildings that were equipped with
industrial machinery were, by and large, used for manufacturing construction
materials for the arsenal's own buildings. Again to quote Bouilly:

Much of the manufacturing effort at the arsenal before the Spanish-
American War concentrated on construction of the buildings. The rolling
mill [Shop F, Building 64, see HAER No. IL-20C] produced most of the roof
trusses and machinery shafting from 1878 to 1900. The foundry [Shop E,
Building 106, see HAER No. IL-20H] and machine shop [Shop C, Building
104, see HAER No. IL-20G] made much of the machinery and building hard-
ware such as the locks and stairways. The carpenter shop [Shop C] made
the window frames. Contract labor did some of the work while civilian
employees and soldiers did other portions of the job., , . . Manufacturing
[of ordnance] began slowly, in July 1875, In May the chief of ordnance,
Stephen V., Benet, had visited Rock Island. Soon thereafter he gave Major
Flagler the go-ahead to begin the manufacture of infantry and cavalry
equipment{,] which took place in a tin shop and harness shop in Shop C].
PR E?ur years later. . .280 men were employed on the island and in the
shops,

Additional responsibilities for RIA came in the 1890s as a result of a reorga-
nization in the Army's manufacturing program. During the 1880s, the Ordnance
Department had designated Watervliet Arsenal near Albany, New York, as the
site of a new gun tube factory for heavy-caliber seacoast defense cannon. The
gun carriages for the new ordnance were to be produced by Watertown Arsenal
near Boston, which specialized in this line of work. Watertown, however, was
unable to handle both the new assignment and its old production schedules., To
expedite work on the heavy carriages, the Army selected RIA to manufacture
some of the lighter carriages formerly produced at Watertown. In 1894, the
Machine Shop (Shop C, see HAER No. IL-20G) at RIA completed its first gun
carriage, Total ocutput, however, wazzlimited, and never exceeded more than 50
carriages a year before World War I.

SPANTISH~-AMERICAN WAR

The Spanish-American War brought a tremendous spurt of activity to RIA,
Employment increased sixfold to almost 3,000 workers, and the arsenal turned
out over five million pounds of stores, including forks, spoons, bridles,
carbine scabbards, saddles, lariats, and sabre Str-aps.z“)i Although production
quickly declined after the conclusion of the conflict, the Army made long-
range plans to increase RIA's manufacturing capabilities, The war had
revealed major defects in the Army's standard-issue Krag-Jorgensen rifle,
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which had been manufactured at Springfield Armory in Massachusetts. To get a
new weapon into production as quickly as possible, Congress in 1899 appropri-
ated funds to equip the almost-empty armory shops at RTA with small-arms
machinery. By 1903, the Army had selected a new make of Springfield rifle as
a replacement for the Krag—Jorgenson, and the small arms plant at RTIA began
production in December 1904. Over the4gext ten years, RTA assembled more than
200,000 model 1903 Springfield rifles. The production equipment used in
this operation no longer survives at the arsenal.

The establishment of the small arms plant at RTA necessitated the construc-
tion of a new power system. Since the mid-1870s, the arsenal's shopsg had
relied on a combination of steam and waterpower. Steam power was furnished by
a Corliss engine in Shop C (see HAER No. IL-20G) and a shop-built engine in
Shop F (see HAER No, TL-20C), Waterpower derived from a dam-and-turbine
installation on the south-central shore of the island, which energized Ege
shops by means of wire—rope drives connected to a power take-off shaft.
Despite improvements to the dam and the construction of a frame powerhouse in
1892, the arsenal's waterpower proved inadequate for the expanded manufac-
turing program of the Spanish-American War. When the powerhouse burned in
1899, the Army decided to replace the entire system with a hydroelectric
facility capable of powering the newly proposed small arms plant. Completed
in 1901, the Hydroelectrie Plant (Building 160, see HAER No., IL-20CC) was a
one-story, brick building containing fourteen Samson-Leffel type turbines
shaft—connected by bevel gears to two three-phased, alternating-current,
revolving-field generators. The building was expanded two years laggr with a
matching brick addition for six similar turbines and one generator. None of
this original generating equipment survives at the arsenal.

WORLD WAR T

The United States entered World War I on April 16, 1917. Within ten weeks,
the work force at RIA more than doubled to 4,786 employees. The peak month
for wartime employment4yas June 1918, when more than 10,000 workers were on
the arsenal's payroll. During World War T, almost all of the manufacturing
at RTA took place in the ten Stone Shops on Rodman Avenue, which, for the
first time, were fully equipped with machinery. Production items included
artillery harnesses, mess k%gs, haversacks, model 1903 Springfleld rifles, and
a variety of gun carriages. To facilitate material handling in the manufac-
turing area, the Ordnance Department in 1917 commissioned Stone and Webster
Company of Boston to design and build connecting links between Buildings 60
and 62 (Building 61, see HAER No. TL-20Q), 66 and 68 (Building 67, see HAER
No. IL-20R), 102 and 104 (Building 103, see HAER No., TL-208), and 108 and 110
(Building 109, see HAER No. IL~20T). Completed in 1918, the four connecting
links were two-story, reinforced-concrete structures with full basement and
stone—veneer walls that matched the color, texture49and classical detailing of
the original arsenal shops (see HAER No. IL-20-1).
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In the spring of 1917, the Ordnance Department considered the possibility of
designing other new buildings at RIA in the classical style of the nineteenth-
century Stone Shops. But the idea was soon rejected as impractical. One of
the first projects to come up for consideration was a loading plant for 155mm
artillery shells. RIA's commandant, Colonel George W. Burr, explained the
problems of adapting the arsenal's prevailing architectural style to such a
facility:

The architects tells me that it is extremely difficult to follow the
existing building types of the Arsenal in modern buildings in which three-
quarters of the wall surface is given over to window space. This con-
struction is necessary in the [artillery ammunition loading] plant

because of the lighting requirements and it is also most desirable in a
plant handling expleosives in order that the force of a minor explosion

may blow out the windows without damage to the walls of the structure.

The architectural firm in charge of the project was Westinghouse—-Church-Kerr
Company of New York., In April 1917, it presented Burr with a choice of two

designs, The commandant made his selection and requested confirmation from

his superiors in Washington:

The design with the gable roof is an attempt to harmonize the roof
details with the existing Arsenal buildings, I am not impressed with
thie design because of the mixture of hip and gable roofs and the diffi-
culty of pleasingly treating the roof structure in a single bullding
with varying heights of roof. The other [design is] with flat roof and
with the facade of a semi-castellated type with loop holes. This design
I consider a very good ome but I would like to have the approval of the
Chieglof Ordnance on it before the work on the plans is carried too

far.,

Washington approved the Gothic revival, castellated design, and the Artillery
Ammunition Loading Plant (Building 250, see HAER No. IL-20U) was completed in
February 1918, During the remaining nine mogﬁhs of the war, the plant loaded
approximately 167,000 155mm howitzer shells. Located about two blocks
southwest of the Stone Shops on Rodman Avenue, the building was a reinforced-
concrete structure with large, regularly spaced blocks of industrial steel
sash. Of rectangular plan, it measured 360 feet by 400 feet, with a three-
story section on the morth, a two-story section on the east, and a one-story
section on the west. In varying degrees, the plant's Gothic revival detailing
was also adopted for several smaller, neighboring stggcturs, designed by
Westinghouse~Church-Kerr and completed in 1917-1918. These comprised two
Dry Kilns (Buildings 139, 140; see HAER Nog. IL-20W, IL-20X), an Incinerator
Building (Building 133, see HAER No. IL-20Y), and a TNT Building (Building
251, see HAER No. IL~20V).

The other manufacturing facilities constructed at RIA during World War I were
utilitarian-industrial in design with only minimal architectural detailing.
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The largest was a four-story, reinforced—concrete Field and Siege Building
(Building 220, see HAER No. IL-20AA), measuring about 120 feet by 600 feet,
with four wings extending from its south facade. Situated on Rodman Avenue
one block west of the Stone Shops, the build%gg was designed by Stone and
Webster and completed in the summer of 1918, Two steel-framed Machine Shops
(Buildings 230, 240) and a four-story, reinforced-concrete, Recuperator Plant
(Building 210, see HAER No. I1L-20Z), all des%gned by Ordnance Department
personnel, were not completed until 1920-21. The RIA Recuperator Plant (a
recuperator is the mechanism that regulates the return of an artillery gun
from recoil position to firing position) was tooled t¢ manufacture Puteaux
recuperators, which were of French design. It began experimental production
in 1920; none of the original manufacturing equipment survives at RIA.

The expansion of RIA's industrial plant necessitated a major upgrading of
maintenance, storage, and utilities facilities. 1In the summer of 1918, a new
reinforced-concrete Central Steam Heating Plant (Building 227), designed by
Stone and Webster, began service, and a year later, a brick addition to the
arsenal's Hydroelectric Plant (Building 160, see HAER No. IL-20CC) went on
line. Designed by Central Engineering Company of Davenport, Iowa, the hydro
addition contained eight wertical, Francis-type turbines direct-connected to
eight, thr§7—phase, 60-cycle generators, each with a capacity rating of 430
kilovolts. This machinery is still in sgervice at the arsenal.

During the period between the two world wars, manufacturing operations at RIA
were drastically curtailed, and the arsenal became "scarcelgsmore than a
storehouse of materiel left over from the First World War," In 1925, the
installation's commandant Colonel D. M. King reported that "practically no
productive work is now being carried on, [our] operations being confined
principally to work of an experimental nature in connection with the design of
artillery materiel and repair of equipment turned in from the field. The
percentage at which [our] facilitie§9are now being utilized may be stated as
approximately five to ten percent.” Experimental work during this period
included limited production of tanks, development of the 3-inch anti-aircraft
gun mount, and improvement of artillery recoil mechanisms. For a time,
machining operations centered in Building 250 (see HAER No. IL-20U), which was
cleared of ammunition loading equipment., But after 1933, “almost all
manufacturing activities ., . .wWwere concentrated in the large Sgap M [Building
220, see HAER No. IL-20AA], leaving most shops . . .inactive.™

WORLD WAR IT1

During World War II, RIA acquired several new facilities, all designed by
Ordnance Department staff, The speed and economy of their construction was
reflected in their unadorned utilitarian—industrial architecture. The most
notable exception was the new, four-story, reinforced-concrete Headquarters
(Building 390), which was ornamented at the main entrance by "tall, massive,
stepped-back pilasters” reminiscent of late WPA federal buildings. The
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strucEYre was completed in 1942 by Priester Construction Company of Davenport,
Iowa. The largest single construction project was the erection of Building
299, a one-story, steel-framed, reinforced—concrete warehouse covering almost
18 acres. At the time of its completion in 1942 by Permanent Construction
Company of gEicago, the structure was “one of the largest storage buildings in
the world." An adjacent Steam Heating Plant (Building 168) was constructed
for the warehouse in 1944, Other major new facilities, all of reinforced-
concrete construction, included a Forge Shop (Building 222) and Storehouse
(Building 144) in 1942, and a Laboratory (Building 107) and Assembly Plant
(Building 208) in 1943. The wartime shortage of structural steel necessitated
the use of laminated wood trusses in the Assembly, Plant (Building 208), which
was also built by Priester Construction Company.

At the outbreak of the war, the nation's government—owmed arsenals were
virtually the only manufacturing establishments in the country with experience
in producing military hardware and ammunition. To speed private industry's
transition to wartime manufacturing, the arsenals were called upon to provide
private contractors with ordnance blueprints and specifications in their
various areas of specialization. At RIA, this meant extensive consulting work
on the manufacture of artillery vehicles. After this initial phase, RIA
continued its advisory role by serving as the country's main research-and-
developmnent centegafor gun carriages, gun mounts, reccoil mechanisms, and
rocket launchers, The arsenal also manufactured and reconditioned these
items, as well as a variety of small arms, engine parts, and leather products.
Manufacturing operations took place in sixteen buildings:

Shop B: The Engine Overhaul Division, engaged in the over-

[Building 60] haul of tank engines and miscellaneous automotive
equipment, occupied the east wing of Shop B until April,
1944, A proof-firing range and a cleaning section for
small arms were located in the west wing of the basement
[see HAER No. IL-20A].

Shop C: The Woodworking Division, producing all types of

[Building 104] crates, boxes, parts for target frames, storage racks and
miscellaneous items, occupied the entire west wing and
the first floor, east wing, of Shop C. The Cloth and
Leather Division, turning out a wide variety of cloth and
leather items occupied the second floor, east wing. The
front bay of the second floor and the northeast corner of
the basement were devoted to the Printing Division, which
produced targets and various printed forms [see HAER No.

1L-206G].
Shop D: In April, 1944, the Engine Overhaul Division tock
[Building 62) over the entire west wing of Shop D. A section for the

overhaul and modification of .50 caliber machine guns was
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established on the second floor, east wing, in April,
1943. The Tripod Division, engaged in the repair,
modification and overhaul of machine gun tripods, mounts
and miscellaneous small metal parts, occupied the first
floor, east wing [see HAER No. IL-20B].

The Foundry Division, producing all manner of iron,
bronze and aluminum castings, was housed in the east wing
of Shop E. The Pattern Division, manufacturing patterns
for all types of castings, occupied the west wing and
front bay of Shop E [see HAER No, IL-20H].

Shop F was partially devoted to the Heat Treating
Section, which handled heavy forgings, castings and other
large items [see HAER No. IL-20C].

Shop G was devoted to a machine division manufacfacturing
Belleville springs, parts for receoil mechanisms,
artillery carriages and experimental projects (see HAER
No. IL-201],

The Small Arms Division, manufacturing metallic

belt links and parts for .30 cal{iber] machine guns and
overhauling and heat treating small arms material, was
located in Shop H [see HAER No. IL-20D].

Shop I was occupied by the Assembly Division which
overhauled and assembled various types of artillery
carriages and recoil mechanisms [see HAER No. IL-20J].

The Small Arms Division, devoted to the manufacture,
assembly and proof firing of .30 cal[iber] machine guns,
occupied Shop K [see HAER No. IL-20E].

A machine division for the manufacture of parts for
artillery vehicles and miscellaneous equipment was housed
in Shop L [see HAER No, IL-20U].

The chief manufacturing shop in the Manufacturing
Department, Shop M, produced recoil mechanisms, parts for
artillery carriages, automotive vehicles, tools and
miscellanecus items [see HAER No. IL-20A4A].

The Hydraulic Press Division, located in Shop O,
produced forgings and all heavy press work,

Located in Shop Q, the Welding Division handled all
production welding and the fabrication of all weldments,
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Shop R: Shop R was occupied by a machine division devoted
[Building 210] to the manufacture of various types of ordnance material,
tools and gages [see HAER No. IL-20Z].

Building 208: A new shop, Building 208 was occupied by an assembly
division for the overhaul and assembly of heavy artillery
carriages, tanks and other automotive wvehicles.

Building 222: Completed in 1942, Building 222 was ocggpied hy the Forge
and Heat Treat Division the same year,

After the surrender of Japan in August 1945, RIA substantially cutback its
production and overhaul activities. Employment in the manufacturing and
reconditioning sections dropped from over 10,000 to less than 1,500. By 1946,
most of the arsenal's shops had been placed in standby condition, which gave
the Army the 0pportunity6go modernize the installation's equipment with new
motorized machine tools. For the remainder of the 1940s, RIA was respon-
sible for limited production of machine guns, ammpunition loadets for gun
mounts, and metal shipping crates; experimental design work for mortars,
rocket launchers, recoll mechanisms, and machine gunsg; and overhaul of
artillery, tanks, automotive equipment, and small arms., Manufacturing and
experimental design work were consolidated in Shopﬁy (Building 220, see HAER
No. IL-20A4); overhaul operations in Building 208.

KOREAN WAR TO PRESENT

Since the Korean War, there has been relatively little major new construction
at RIA, Apart from the erection of a one-story, concrete-block Small Arms
Assembly Plant (Building 72) in 1954, the arsenal did not significantly expand
its manufacturing facilities, Indeed, many of the old Stone Shops were con-
verted to office space after 1954, when RIA became headquarters for the
Ordnance Weapons Command, which was in charge of supervising all Army manufac-
turing installations. There was, however, an expansion of testing facili-
ties on the western end of the island. The largest of these structures was a
one-story, concrete-block Simulation and Experimental Firing Center (Building
25), completed in 1972 for test firing machine guns. The arsenal also added
to its housing stock in 1972 by building nine two-story, multi-unit, wood- 68
frame residences Buildings 92—-100) on the north-central shore of the island.

During the Korean War, the arsenal's principal activities were the development
and manufacture of rocket launchers and mortars, and the overhaul and rehabili-
tation of tanks, artillery, and small arms.69 3i5 1962, most of RIA's rocket
launcher work was transferred to Watertown Arsenal, but the installation
shortly acguired increased responsibilities for small arms design and produc-
tion, when Springfield Armory in Massachusetts, the government's previous
center for such work, was closed by the Army in 1967.70
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R1A's activities during the Vietnam War focused on the design and development
of aircraft machine gun systems, artillery recoil mechanisms, and gun 9?unts,
as well as the overhaul of small arms, artillery, and combat vehicles. But
after the removal of the arsemal's tank rebuild activity in 1972, its manufac-
turing program increasingly became a custom-order operation for "a great
variety of small job lot components or as§§mblies which private industry
[could] not supply at economical prices.” RIA was able to fulfill this
function largely because of its high-speed, close-tolerance machining capabili-
ties in Building 220 [see HAER No. IL-20AA]. The arsenal had begun to auto-
mate its machining operations in 1959, when it acquired its first two
numerically controlled [i.e., tape-programmed] machine tools. By 1968, there
were twenty-eight numerically controlled devices in operation, and their
number increased to forty-three in 1971. During the early 1970s, RIA also
acquired its first computerized machining gsystem, which was capahle of
operating several numerically controlled devices simultaneously. In the
aftermath of the Vietnam War, RIA continued its role as a custom—order shop
for specialty ordnance items and concentrated its general research, manufac-
turing, and overhaul operations on artillery recoil mechanisms, gun mounts,
and machine gun gystems.
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